Immunohistochemical examination of the mTORC1 pathway in high grade prostatic intraepithelial neoplasia (HGPIN) and prostatic adenocarcinomas (PCa): a tissue microarray study (TMA).
The mammalian target of rapamycin (mTOR) is a serine/threonine protein kinase and a key regulator of protein synthesis and growth and is upregulated in many cancers. mTOR is activated by AKT phosphorylation (p-mTOR). p-mTOR associates with regulatory-associated protein of TOR (RAPTOR), forming the mTORC1 complex. mTORC1 promotes the activation of p70 ribosomal protein s6 kinase 1 (p70(S6K1)) and ribosomal protein s6 (RPS6). Upregulation of this pathway can lead to an aberrant increase in cell growth and metabolism characteristic of malignant transformation. This study presents the immunohistochemical (IHC) expression of the mTORC1 pathway in prostate neoplasia. The expression of p-mTOR and RAPTOR and p-p70(S6K1) and p-RPS6 were examined in HGPIN and PCa using tissue microarrays (TMA). Since each case in our TMAs was represented by three tissue cores, we quantified the IHC intratumoral heterogeneity of mTOR expression. This extensive analysis is the first detailed assessment documenting the IHC heterogeneity of mTOR expression in HGPIN and prostate cancer and represents the first IHC description of the mTORC1 pathway in HGPIN and PCa. A Cochran-Armitage analysis demonstrated decreasing p-mTOR activity progressing from PIN through GL6 and GL7 to HG PCa. There was considerable intratumoral IHC heterogeneity within an individual patient. However, a statistically significant correlation was observed between p-mTOR, p-p70(S6K1), and p-RPS6 in each representative core. mTOR inhibitors may be an effective treatment for HGPIN and PCa. The extent of mTOR expression in an individual patient would determine the effective use of mTOR inhibitors as a potential therapeutic strategy.